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x-archive-meta-abstract: Irregularities in the ionosphere which are small compared with one wavelength may modify the constitutive relations, and hence, may affect the refractive indices for electromagnetic waves. The modifications are in some ways similar to those which would be introduced into the Appleton-Hartree formula by a Lorentz force. The theory is given first for the case when the irregularities extend only in one dimension, and it is found that even in a loss-free medium the refractive index now has an imaginary part which might be associated with loss of energy from the wave by scattering. The theory for three-dimensional irregularities is then discussed but is more difficult, and a method of successive approximations is used. The results indicate that small irregularities may play an important part in the propagation of very-low-frequency radio waves in the ionosphere. In particular, they may explain why whistlers are observed only on comparatively rare occasions.
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